It might be expected that weight loss, especially in persons who are overweight, would lead to health benefits, but the majority of prospective studies have failed to show any benefit; indeed, weight loss is usually linked to increased mortality (1, 2) . Attention has been drawn to the importance of differentiating intentional weight loss from unintentional weight loss, as it is generally acknowledged that the latter may reflect ill health leading to increased mortality (1, 2) . The possibility that intentional weight loss may directly increase the risk of mortality is of considerable concern (3). Most epidemiologic studies on weight loss and health have not been able to differentiate intentional from unintentional weight loss; in the few that have, intentional weight loss has not been associated with benefit (4) except in obese women with obesity-related conditions (5) . While it has been suggested that the charac-teristics and underlying health status of persons who lose weight intentionally differ from those of persons who lose weight unintentionally (1, 6) , few studies have examined in detail the health status and prevalence of disease in these two groups.
We examined the characteristics and detailed health status of men who reported that they had lost weight intentionally or unintentionally as they aged. They took part in a large prospective study of cardiovascular disease when they were aged 40-59 years at screening (1978) (1979) (1980) , and they responded to questionnaires 5 years later, again in 1992, and again in 1996 when they were aged 57-78 (mean, 67) years. This information should provide a better understanding of the relation between weight loss and morbidity and mortality in prospective studies.
MATERIALS AND METHODS
The British Regional Heart Study is a large prospective study of cardiovascular disease comprising 7,735 men aged 40-59 years at recruitment selected from the age-sex registers of one group general practice in each of 24 towns in England, Wales, and Scotland. The criteria for selecting the town, the general practice, and the subjects, as well as the methods of data collection, have been reported previously (7) .
In 1978-1980, research nurses administered to each man a baseline standard questionnaire that included questions on smoking habits, alcohol intake, physical activity, and medical history (Ql). Physical measurements were made, including height and weight, and blood samples were taken to measure biochemical and hematologic variables. A questionnaire was mailed to each man 5 years after this screening examination (Q5), and a similar but more comprehensive questionnaire was sent to all surviving men in 1992 (Q92), 12-14 years after screening. The response rates were 98 percent for the Q5 and 91 percent for the Q92 questionnaires. In addition to questions on current illness and regular medication use, detailed information was collected on changes in smoking habits, drinking behavior, and body weight. No information was obtained on intention to change weight. In 1996, a similar questionnaire was posted to all participants who were still alive and were living in Great Britain (Q96). In addition to data on current body weight, this questionnaire now obtained information on intention regarding any weight change in the previous 4 years. Of the 5,975 surviving and available participants, 5,263 (88 percent) completed the Q96 questionnaire. Because of the focus on intentional and unintentional weight change from 1992 to 1996, this report initially was restricted to the 5,075 men who responded to Q92 and Q96 (85 percent of the available survivors; 66 percent of the original cohort).
Body mass index
During the initial examination, weight and height were measured, and body mass index (BMI), calculated as weight/height 2 (kg/m 2 ), was used as an index of relative weight. At Q92 and Q96, the men were asked to state their current weight (while wearing indoor clothes and no shoes) in pounds or kilograms, and BMI was calculated on the basis of their reported weight and on their measured height at initial screening. Obesity was defined as a BMI of >28 kg/m 2 , which represented the top quintile of the BMI distribution for the 7,735 men at screening (7).
Weight change
At Q96, the men were asked to report their current weight and, using the four categories of not changed, increased, decreased, and don't know, whether their weight had changed in the last 4 years (i.e., since Q92). If they reported that their weight had changed, they were asked whether this change was intentional. Data on perceived weight change were available for 4,713 of the 5,075 men (184 did not know, and 178 did not reply to this question). Information on intention regarding weight change was obtained on the Q96 questionnaire only, and our analyses of weight change were therefore based on data from the 4,713 men who responded to Q96 and Q92 and provided information on their perceived weight change. Five categories of perceived weight change from Q92 to Q96 were included: no change, increase, unintentional weight loss, intentional weight loss, and weight cycling (increase and decrease).
Cardiovascular risk factors and personal characteristics
The primary analysis of cardiovascular risk factors, personal characteristics, and indicators of ill health was based on the Q96 questionnaire, at which time intention regarding weight loss was reported. Additional data on the prevalence of ill health were presented by using Q92, completed 4 years prior to Q96, and Q5, completed 11-13 years prior to Q96.
Cigarette smoking. At Q1, the men were classified as never smokers, ex-cigarette-smokers, or current smokers. At Q92 and Q96, the men were asked whether they currently smoked and, if yes, the number of cigarettes they smoked per day. Those who had ever smoked a pipe or cigars only were classified as never smokers. Ex-cigarette-smokers who smoked a pipe or cigars were regarded as ex-cigarette-smokers. From the combined information at screening (Ql), at Q92, and at Q96, the men were classified at Q96 as those who 1) were non-cigarette-smokers at screening, 2) had given up smoking since screening, or 3) were current cigarette smokers.
Social class. The longest-held occupation of each man was recorded at screening, and the men were grouped into one of six social classes: I, professional; II, intermediate; HI, nonmanual/clerical; IV, manual/ skilled; V, manual/semiskilled; and VI, manual/ unskilled. Those whose longest occupation was as a member of the armed forces formed a separate group (8) .
Physical activity. At Q96, the men were asked how physically active they considered themselves as compared with an average man who spends 4 hours on most weekends on activities such as walking, gardening, household chores, and do-it-yourself projectsmuch more active, more active, similar, less active, or much less active. "Active" was defined as being more active or much more active than the average man. There was a strong and consistently graded relation between weekend activity and overall physical activity score based on weekend and weekday activities at baseline (9) .
Alcohol intake. The men were classified into five groups on the basis of their estimated weekly alcohol intake at Q96: none, occasional, light, moderate, or heavy (10) . "Heavy" was defined as drinking >6 units (one United Kingdom unit = 8-10 g of alcohol) daily or on most days.
Marital status. The men were asked to report their marital status at Q96 as married, single, widowed, or divorced/separated.
Indicators of ill health
Self-perception of health. At Q5, Q92, and Q96, the men were asked to describe their present health as excellent, good, fair, or poor.
Recall of physician diagnosis. At Q5, Q92, and Q96, the men were asked whether a physician had ever told them that they had conditions affecting the heart, such as angina or myocardial infarction (heart attack, coronary thrombosis), stroke, "other heart trouble," or high blood pressure or a number of other medical conditions including cancer, bronchitis, asthma, diabetes, gall bladder disease, peptic ulcer, and arthritis. At Q96, an additional question was asked about depression.
Cardiovascular hospitalization. At Q96, but not on previous questionnaires, the men were asked if they had ever received treatment for chest pain or heart disease, including angioplasty and coronary artery bypass surgery, or had been admitted to the hospital for chest pain, angina, heart attack, or other heart trouble.
Disability. At Q96, but not on previous questionnaires, the men were asked if they had any longstanding illness, disability, or infirmity.
Chest pain on exertion. The WHO (Rose) chest pain questionnaire for angina or possible myocardial infarction was completed at Q5, Q92, and Q96 (11) .
Breathlessness. The men were asked three questions regarding breathlessness: 1) Do you get short of breath walking with people your own age on level ground? 2) On walking up hills or stairs, do you get more breathless than people your own age? and 3) Do you ever have to stop walking because of breathlessness? Those who answered positive to any of these questions were regarded as experiencing breathlessness (Q92, Q96).
Phlegm. At Q92 and Q96, the men were asked if they usually brought up phlegm (sputum) from the chest first thing in the morning during the winter.
Statistical methods
The overall chi-square test was used to assess the differences in characteristics and indicators of ill health between the men in the five perceived weight change groups. Logistic regression analysis was used to obtain the age-adjusted relative odds of ill health for the perceived weight change categories; no perceived weight change was used as the baseline group.
RESULTS

Validation of weight change
In general, perceived weight change was highly correlated with reported weight change. Of the 4,713 men who responded to the Q92 and Q96 questionnaires and provided information on perceived weight change at Q96, 4,534 of them had given weight information on both questionnaires. Among those who reported an unintentional weight loss, for 76 percent their reported body weight was less than it was in 1992 (Q92), and 61 percent had lost more than 2 kg. For those men claiming an intentional weight loss, the corresponding proportions were 70 and 52 percent. Among those who reported a weight gain, 74 percent of the men had gained more than 1 kg and 57 percent had gained more than 2 kg since 1992. Among those who perceived their weight to be stable, the majority (58 percent) had gained or lost less than 2 kg. For only 8 percent of intentional weight losers and 11 percent of unintentional weight losers did comparisons of reported weight in 1992 and 1996 suggest a weight gain (more than 2 kg); of those who reported a weight gain, only 10 percent had lost more than 2 kg. It is possible that the men who perceived a weight change that was not reflected in a difference between reported weight at Q92 and at Q96 could have experienced an absolute weight change before the Q92 questionnaire was administered, but this change was perceived as having occurred from 1992 to 1996.
Weight change and weight
The mean age of the 4,713 men who, on the Q96 questionnaire, provided information on perceived weight change was 67 (range, 57-78) years. Their mean BMI was 26.2 (standard error, 3.56). In table 1, our analysis of percentage weight change was based on 4,534 men, as 179 did not report body weight at either Q92 or Q96. The information in tables 2-5 is based on 4,713 men. Table 1 shows the perceived weight change categories and the mean percentage and mean absolute weight change of these men from 1992 to 1996 in addition to their mean BMI at baseline (Ql), 5 years later (Q5), in 1992 (Q92), and in 1996 (Q96). About half of the men (52 percent) reported no change in weight, more than a quarter (28 percent) reported an increase, and 18 percent reported a weight loss. Among those who had lost weight, intentional weight loss was reported by two of five men (39 percent). A small group (1.7 percent) perceived weight cycling. • Analysis of percentage and absolute weight change was based on 4,534 men, as data on reported weight change were not available for 179 men.
t SE, standard error. % Q1, questionnaire administered at baseline; Q5, questionnaire mailed 5 years after baseline screening examination; Q92, questionnaire mailed in 1992; Q96, questionnaire mailed in 1996.
§ Increase and decrease. The pattern of mean percentage weight change and mean absolute weight change obtained from reported measurements in 1992 and in 1996 was consistent with perceived weight change. Those men who reported an unintentional weight loss were lighter but tended to have lost more weight than those reporting an intentional weight loss (p < 0.0001). The weight cycling group had the highest BMI at each assessment. Table 2 shows the relation between age at Q96 and perceived weight change. The percentage of men reporting a weight gain decreased progressively with increasing age, whereas the prevalence of perceived weight loss (any) increased with increasing age. The prevalence of unintentional weight loss increased progressively and significantly with age (p -0.001); 80.5 percent of the weight loss occurring in older subjects (aged >75 years) was unintentional compared with 48.2 percent in men aged <65 years. By contrast, the prevalence of intentional weight loss decreased progressively with increasing age.
Characteristics associated with weight change Table 3 shows the personal characteristics at Q96 of men in the five perceived weight change categories. The characteristics of those who lost weight intentionally were different from those who reported an unintentional weight loss. Men who lost weight intentionally were younger, more obese, less likely to be manual workers, and less likely to be current smokers. Overall, unintentional weight loss was associated with more adverse traits compared with those men in the other weight change groups (apart from obesity in the weight cycling group); these men were older, more likely to be smokers or manual workers, and less likely to be physically active and married. They included the highest proportion of nondrinkers, of whom the majority were former drinkers, and they were more likely to be widowed compared with men in the other groups. The weight cycling group was similar in many ways to the intentional weight loss group in that the men were younger, were far more obese, and were less likely to be current smokers than were unintentional weight losers.
(68 percent) of intentional weight losers had at least one diagnosis related to cardiovascular disease (coronary heart disease, stroke, diabetes, or high blood pressure) compared with 50 percent of unintentional weight losers and 39 percent of men whose weight was stable. Depression was significantly associated with weight gain and weight loss, both intentional and unintentional.
Those who gained weight tended to have a higher prevalence of ill health than those who reported no change but also tended to have lower rates of disease than the unintentional weight loss group and lower rates than the intentional weight losers, except for bronchitis and asthma. The small weight cycling group showed the highest prevalence rates of all groups for a wide range of indicators of ill health; they appeared to be particularly obese and unhealthy. All of these associations were examined separately by using the two age groups <70 years (n -3,201) and ^70 years (n = 1,512), and the pattern of association was similar in both.
Comparison of methods
We conducted an analysis based on the differences in self-reported weights at Q92 and Q96, in which we separated intentional from unintentional weight loss in those who actually had lost weight, as calculated from these two estimates (n -263 and n = 423, respectively). The findings were virtually identical to those presented by using perceived weight change as the basis for classification. Table 4 shows the prevalence of indicators of ill health by the five perceived weight change categories, and table 5 shows the age-adjusted relative odds when the stable weight category was used as the reference group. Those men who reported no perceived weight change tended to have the lowest prevalence of disease. Unintentional weight loss was associated with the highest prevalence of self-rated "poor health," chronic disability, cancer, respiratory diseases, and the reporting of phlegm production. This was true even after adjustment for age. Compared with those who reported no weight change, men who had lost weight unintentionally had a higher prevalence of stroke, diabetes, heart attack, and cardiovascular hospitalization. The men who had lost weight intentionally had no increased prevalence of cancer or respiratory disease but had higher rates of heart attack, angina, stroke, diabetes, cardiovascular hospitalization, gall bladder disease, high blood pressure, and arthritis than did men whose weight was stable. More than two-thirds Health status prior to weight loss period At Q92. Overall, the weight cycling group had by far the poorest health relative to the no perceived weight change group. Intentional weight losers already had an increased prevalence of obesity-related conditions such as angina, diabetes, high blood pressure, and gall bladder disease as well as chest pain on exertion and breathlessness. Unintentional weight losers also had an increased prevalence of "poor health," regular medication use, stroke, and diabetes and a somewhat higher prevalence of chest pain on exertion and breathlessness.
Weight change and Indicators of ill health
At Q5. Even 11-13 years before the 1996 reporting of perceived weight change, when these men were on average aged 55 years, those who lost weight intentionally or weight cycled from 1992 to 1996 had an increased prevalence of regular medication use, symptoms of chest pain on exertion, and physician diagnoses of obesity-related conditions. The unintentional weight loss group showed only an increased risk of bronchitis and asthma and of regular medication use.
DISCUSSION
Given the strong association of obesity with cardiovascular disease, diabetes, and other problems such as arthritis, it might be expected that weight loss, especially in those who are overweight, would lead to health benefits. However, large prospective studies have failed to show any benefit from reported weight loss; in most, weight loss is associated with increased mortality (1, 2) . The importance of distinguishing between intentional and unintentional weight loss has been emphasized repeatedly, but data have been lacking in prospective studies. In the present study, weight loss in older men was more likely to be unintentional, with the likelihood increasing progressively with increasing age. Unintentional weight loss was strongly associated with multiple adverse traits, which would put subjects at increased risk of mortality. Unintentional weight loss was associated with lower social class, more smoking, widowhood, lower body mass index, and less physical activity and more selfperceived "poor health" than was observed for intentional weight loss. These findings are similar to those reported in the National Health Interview Survey in the United States (6) . In the present study, men who lost weight intentionally were less likely to be manual workers and had a lower rate of current smoking than those whose weight was stable, but they were more likely to have been obese. The weight cycling group was similar in some ways to the intentional weight losers; they were younger and were much more likely to be obese than the men in the no perceived weight change group.
Intentional and unintentional weight loss
It has been postulated that the underlying health status of persons who lose weight intentionally differs from that of persons who lose weight unintentionally, in particular that disease prevalence is higher among those who lose weight unintentionally (1, 6) . In the present study, unintentional weight loss was associated with the highest rates of "poor health," disability, cancer, respiratory diseases, and respiratory symptomsconditions all closely related to smoking. Compared with men in the stable weight group, unintentional weight losers also had higher rates of recalled heart attack, stroke, diabetes, and cardiovascular hospitalization. Clearly, unintentional weight loss is often a consequence of disease likely to lead to increased mortality. While unintentional weight loss generally was associated with poorer health than was intentional weight loss, about 40 percent of those who reported intentional weight loss had been obese in 1992 compared with only 21 percent of unintentional weight losers and 18 percent of those in the stable weight group.
Although intentional weight loss was not associated with cancer or respiratory diseases, it was associated with higher rates of heart attack, angina, stroke, diabetes, high blood pressure, gall bladder disease, and cardiovascular hospitalization compared with those whose weight was stable. Overall, it appears that intentional weight loss in older men probably also is associated with the presence of ill health likely to lead to increased mortality, particularly obesity-related conditions. These men may have lost weight intentionally in an attempt to improve their condition, but, in addition, they may have lost weight unintentionally as a consequence of disease. Thus, both intentional and unintentional weight loss may follow the development of disease and may occur simultaneously.
Validation of perceived weight change
Although the findings were based on self-reporting, perceived weight changes correlated well with changes in reported weight in our study. In particular, for the majority of men who perceived a weight loss over the period 1992-1996, their reported weight in 1996 was lower than their weight reported 4 years previously. For men who perceived a weight change but whose reported weights were the same in 1992 and 1996 or even increased or decreased in 1996, there may well have been a period of weight change during these 4 years. Self-reported weight has been validated by many investigators, and correlation coefficients between measured and reported weight are generally higher than 0.95 (12, 13) .
The increased prevalence of cardiovascular-related disease in both the unintentional and intentional weight loss groups is more likely to be a result of obesity and its associated biochemical, metabolic, and physiologic consequences than of weight loss per se leading to increased cardiovascular risk, as has been suggested. It is also unlikely that the differences in health status between these two weight loss groups were due to reporting bias. Morbidity data obtained from previous questionnaires completed prior to the reporting of weight loss in 1996 had already uncovered differences in health status between these two groups even as long as 11-13 years prior to the reporting of perceived weight change in 1996. In particular, the intentional weight loss group already had higher rates of cardiovascular and obesity-related conditions. In the unintentional weight loss group, there was no evidence at Q5 of an increased frequency of diagnosis of cardiovascular diseases, although these men had a somewhat increased prevalence of chest pain on exertion, breathlessness, and respiratory disease. Thus, the markedly increased prevalence of cardiovascular disease at Q96 in both the intentional and unintentional weight loss groups was more likely to be a consequence of preceding obesity than to weight loss predisposing to ill health.
Age
Age was clearly an important determinant of weight change in these middle-aged and elderly British men. With increasing age, there was a considerable decrease in the proportion of men who gained weight and a progressive increase in the proportion who lost weight unintentionally. Diminishing deposition of adipose tissue and accumulation of ill health certainly play a role in these phenomena, but a gradual loss of muscle tissue associated with aging and with a decrease in physical activity is also occurring. In our study, unintentional weight loss was closely associated with ill health in both younger (age <70 years) and older (age >70 years) men in the cohort. This finding is consistent with the suggestion that the association between low body weight and increased mortality in old age (^70 years) reflects illness-related weight loss from a heavier weight during middle age (14) .
Other studies
Our findings for men are similar to those reported in the Iowa Women's Health Study (15) . Unintentional weight loss in women was strongly associated with cancers and cardiovascular disease, but the study also found a high prevalence of obesity-related conditions (diabetes, heart disease, and high blood pressure) in women who lost weight intentionally. The National Health Interview Survey, in which self-rated excellent health was used as an indicator of health status, also showed unintentional weight loss to be associated with a lower rate of "excellent" health when compared with intentional weight loss, but no information was available on specific diseases (6) . Because the frequency of self-rated reporting of "excellent" health by intentional weight losers was similar to that reported by those who had not lost weight, the authors concluded that intentional weight loss was not associated with disease. They did not look specifically at the perception of "poor health." In the present study of British men, the prevalence of self-rated "poor health" was significantly higher among intentional weight losers than among those who had not lost weight, but it was lower than that among unintentional weight losers. If only "excellent" health were used, then the rates for intentional weight losers would not be significantly lower than those for men who did not lose weight, as reported in the National Health Interview Survey study.
Weight cycling
Weight cycling has been linked with increased mortality (16, 17) , and it has been suggested that the weight fluctuation is responsible (14) . However, metabolic studies in animals and humans do not show that weight fluctuation has adverse health effects (18, 19) . Although the number of men in our study who reported weight cycling was small, these men not only had the highest prevalence of obesity at every point of assessment but also tended to have the highest rates of all indicators of ill health. They had characteristics more akin to those of the intentional weight losers than to those of the unintentional weight losers, and they showed a high prevalence of both obesity-related conditions and respiratory disorders. These men were by far the heaviest group at baseline, over a decade prior to the reported weight change in 1996, and already had a higher prevalence of ill health 11-13 years prior to 1996. Once again, these obese men appeared to be attempting to lose weight (albeit unsuccessfully) under the stimulus of existing ill health, and the latter is more likely to have increased their risk of mortality than the weight cycling per se.
Conclusion
Our findings indicate that weight loss, particularly in older men, is likely to be unintentional; however, whether intentional or unintentional, it is often associated with adverse characteristics and disease. Intentional weight loss is likely to be prompted by the presence of obesity-related conditions. Thus, subjects who lose weight, regardless of intent, have poorer health than those who do not lose weight. In this study, weight cycling represented the extreme group in terms of obesity and preexisting disease. These findings appear to account for the lack of benefit or increased mortality associated with weight loss and weight cycling in most large-scale prospective studies of middle-aged or older subjects. Simply differentiating between intentional and unintentional weight loss groups without taking into account their personal characteristics and health status may lead to biased results regarding the health effects of intentional weight loss in these types of studies.
